Design of a tumor-homing cell-penetrating peptide.
Chemotherapy is often limited by toxicity to normal cells. Therefore, an ideal anticancer drug should discriminate between normal tissue and tumors. This would require a target receptor molecule mostly present in tumors. The cyclic peptide cCPGPEGAGC (PEGA) is a homing peptide that has previously been shown to accumulate in breast tumor tissue in mice. PEGA peptide does not cross the plasma membrane per se; however, when attached to the cell-penetrating peptide pVEC, the conjugate is taken up by different breast cancer cells in vitro. Additionally, the homing capacity of the PEGA- pVEC is conserved in vivo, where the conjugate mainly accumulates in blood vessels in breast tumor tissue and, consequently is taken up. Furthermore, we show that the efficacy of the anticancer drug, chlorambucil, is increased more than 4 times when the drug is conjugated to the PEGA- pVEC chimeric peptide. These data demonstrate that combining a homing sequence with a cell-penetrating sequence yields a peptide that combines the desirable properties of the parent peptides. Such peptides may be useful in diagnostics and delivery of therapeutic agents to an intracellular location in a specific tumor target tissue.